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Physics  is  the  basis  of  all  branches  of  scientific 
technology.  In  this  century,  the  rapid  development  of 
physics  has  not  only  expedited  the  development  of  other 
sciences,  but  has  also  helped  develop  new  production 
techniques  which  greatly  Improve  the  living  of  all  people. 
But  in  old  China,  due  to  the  corruption  of  the  goverment, 
production  power  lagged  far  behind.  It  was  not  until 
some  thirty  years  ago  that  we  began' our  study  of  physics. 
During'  that  period  there  were  only  a  handful  of  resear¬ 
cher's  and  the  facilities  were  Insufficient;  hence  the 
research  work  was  very  limited.  Within  a  period  o£ 
several  years,  only  a  weak  foundation  was  established  in 
theoretical  physics,  in  the  X-ray  spectrum,  and  in  th'e 
field  of  radiative  elements.  Moreover,  during  the  war 
against  Japan,  even  the  established  weak  foundation 
crumbled  into  pieces.  After  the  people ' s  Republic  of 
China  was  founded,  under  the  correct  leadership  of  the 
Communist  party,  a  series  of  Important  measures  in  the 
development  of  physics  were  taken  to  strengthen  the 
physics  courses  in  universities  and  advanced  Institutes, 
and  to  establish  research  'centers  for  specialization 
to  meet  the  need  of  national  consti’uction.  These  mea¬ 
sures  effectively  guarantee  the  education  of  workers  in 
physics.  In  several  years,  the  number  of  physics 
graduates  has  rapidly  Increased  to  about  five  times  the 
number  of  physics  graduates  before  liberation.  As  far 
as  research  institutes  are  concerned,  the  Atomic  Energj^ 
Research  Institute  and  the  Physics  Research  Institute 
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v;ere  established  by  the  Academia  Slnica,  Under  the 
production  department,  research  centers  and  laboratories 
related  to  physics  have  been  established.  For  further 
promotion  of  the  development  of  research  in  China  and 
for  better  coordination  with  the  production  task  of  the 
nation,  a  general  future  plan  of  scientific  technology 
was  adopted  In  1956.  Such  a  plan  has  given  momehtimi 
to  the  development  of  physics  In  China.  The  education 
of  Marxism  by  the  party  for  all  scientific  workers, 
including  physics  workers,  enabled  the  scientific  workers 
to  realize  that  the  purpose  of  scientific  research  is  - 
the  construction  of  socialism.  The  level  of  understand¬ 
ing  of  this  basic  principle  was  particularly  raised 
after  the  rectification  movement  in  1957.  This  series 
of  measures  has  created  favorable  conditions  for  the 
rapid  development  of  physics  In  China, 

The  agricultural  and  industrial  great  leap  for- 
I’/ard  in  1958  added  new  momentum  to  the  development  of 
physics  in  China.  Since  then,  research  in  physics  and 
the  task  of  national  construction  have  been  more  closely 
connected.  Several  new  research  centers  were  established 
and  the  scope  of  new  research  was  widened.  The  scientific 
workers  especially,  particularly  the  young  scientific  - 
workers,  have  exerted  their  greatest  energy  in  answer¬ 
ing  the  call  of  the  liberation  ideology  of  the  party, 
actively  developing  their  work,  increasing  their  confide¬ 
nce,  and  bringing  to  scientific  research  a  new  appea¬ 
rance, 

A  brief  description  of  the  development  of  physics 
researches  in  China  in  the  last  decade  is  given  in  the 
following: 

1,  Theoretical  physics:  Before  liberation, 
research  in  theoretical  physics  had  a  certain  foundation, 
but  most  of  the  research  was  done  In  foreign  countries. 
After  liberation,  new  development  in  theoretical  physics 
began,  in  the  past  decade  emphasis  has  put  oh  research 
in  the  theory  of  elementary  particles,  nuclear'  ■  physics, 
solid  state  theories,  and  statistical  physics. 

Recently  quantum  field  physics  has  become  the 
main  interest  of  study  related  to  the  physical  properties 
of  elementary  particles.  In  the  period  from  19^9  bo 
1956,  our  main  work  was  confined  the  mathematics  of  this 
sub;Ject,  It  included' the  extension' of  the  wave  equation 
of  Weiss’s  theory  to  an  equation' that' determines  the  vrave 
function  Of  the  space-curve  surface  varying  with'  respect 
to  the'  change  of  the  curve  surface.  In  the  research  on 
nonlocallzed  fields,  we  have  compared  the  two  quantum 
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fields  of  higher  order  derivatives.  At  the  end  of  195^5 
some  of  the  field-theory  workers  participated  in  the 
work  of  the  Joint  Nuclear  Research  Institute,  with  the 
assistance  of  the  Soviet  field  theory  workers,  the 
theoretical  and  experlmenta r  researches  were  closely 
combined.  For  example,  we  have  studied  the  method  of 
utilizing  the  collision  of  a  nucleus  and  a  meson  or 
heavy  particles  to  determine  the  spin  and  relative  phase 
space  of  strange  particles.  Moreover,  we  have  also 
studied  the  angular  distribution  caused  by  collision, 
the  end-product  of  polarized  particles  after'  collision, 
and  the  rules  for  choosing  conditions  of  polarization. 
Also,  we  have  discussed  the  Indeterminateness  of  magne¬ 
tic  south  relative  to  phase -space  analysis,  the  effect 
of  "Chao  Tze"  /Epithermal  neutron__7  "Pan  Chao 

Tze”  /~antl-eplthermal  neutron^  upon  the  decay  of  the 
meson,  and  problems  concerning  the  ijtiter-relationshlp 
of  experiments,  The  rectification  movement  of  1957 
and  the  great  leap  forward  of  1958  provided  new  strength 
for  field  theory  work.  The  development  was  characte¬ 
rized  by  the  close  relationship  between  theory  and 
experiment  as  well  as  the  rise  In  standards  of  both 
quality  and  qtiantlty.  During  this  period,  the  en^hasls 
of  our  work  was  on  the  systematic  study  of  the  capture 
phenomenon  and  the  decay  of  elementary  particles,  the 
calculation  of  lifetimesj  and  the  several  forms  of 
decay  of  the  K  meson  and  epithermal  neutron.  The 
above  experiments  verified  the  mathematics  well.  Fur¬ 
ther,  we  studied,  under  the  condition  of  nonconstant 
phase  space,  the  phenomenon  of  particle  decay  for  half¬ 
integer  spins,  the  phenomenon  of  angular  distribution 
of  particles  when  one  spin  is  zero  and  the  other  Is 
t,  and  the  problem  of  u  meson-capture  by  proton  ra¬ 
diation. 

Concerning  nuclear  theory,  our  theoretical  phy¬ 
sicists  carried  out  a  series  of  studies  on  the  "Wei 
Slang”  ^Irror  imag^  theory  of  nuclear  force  with  the 
aim  of  Investigating  whether  the  potential  of  two  bodies, 
satisfying  the  experimental  results  of  scattering,  can 
accurately  produce  the  binding  energy  of  the  hydrogen 
nucleus.  Recently  we  have  applied  the  wave  function, 
using  the  two-body  forces  —  the  central  force  and.ten- 
sor  force  —  to  calculate  the  binding  energy  of  He^, 
and  the  result  Is  equivalent  to  93,3  percent  of  the  ex¬ 
periments,  Concerning  nuclear  structure,  work  has  been 
done  on  statistical  theory,  the  shell  model  and  synthetic 
models.  With  the  use  of  the  statistical  r.  ..  .  •• 
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shell  model  and  synthetic  models.  With  the 
method  to  study  nuclear  distribution  attd  its  relation¬ 
ship  with  the  shell  model,  a  set  of  imaginary  numbers 
of  the  shell  structure  was  obtained.  Moreover,  the 
density  of  nuclear  distribution  was  obtained,  and  the 
result  conformed  to  experiments.  During  the  leap  for¬ 
ward  of- 1958,  further  analysis  was  made  in  relating  the 
"Bu-luk-na"  theory  to  shell  models.  The  result  suggested 
that  the  result  of  the  frequent  interaction  between  the 
nucleon  outside  the  completed  shell  and  the  nucleon 
inside  the  completed  shell  was  equivalent  to  the  polarity 
of  the  nuclear  substance  surrounding  the  nucleon.  The 
analysis  of  the-energy  spectrum  of  the  nuclear  neigh¬ 
borhood  of  Pb^Oo  Indicated  that  the  Intensity  of  the 
interaction  between  two  free  nucleons.  On  the  basis 
of  this  fact  we  ealculated  the  energy  level  of  the 
inverted  double-layer  state,  and  the  result  was  similar 
to  experimental  results.  Analysis  of  the  binding  energy 
of  multiple  layers  based  on  shell  models,  and  analysis 
of  part  of  the  low  excitation -potential  spectrum  on  the 
basis  of  partial  experience,  yielded  results  most  of 
which  conformed  to  data  obtained  from  experiments  on 
binding  energy. 

We  have  also  made  a  series  of  studies  of  solid- 
state  theory.  It  was  proved  that  every  Small  block  of 
any  Brillouln  2one  can  be  combined  into  a  first  2one' 
without  any  crack.  Concerning  the  theory  of  polarization, 
research  was  done  on  the  interaction  between  electron  ^ 
and  phonon  for  the  parameter  o;  <  6  ando>v>6.  On  this 
basis  We  began  to  understand  a  unified  theory.  By  using 
the  heat-insulation  approximation  method  to  study  the 
self -trapping  state'  of  the  ‘‘Be  ka"  type,  we  found  that 
the  possibility  of  a  self -trapping  state  of  static 
deformation  in  atomic  semiconductors  was  very  limited. 
Concerning  semiconductors  in  the  study  of  applied 
electronics,  we  discussed  the  conditions  under  which  the 
greatest  voltage  could  be  generated  when  electrons 
produced  voltage,  and  we  also  discussed  the  efficiency  of 
injection  of  minority  carriers  through  p-n  Jtjnction  allo;rg. 
Other  work  on  solid-state  theory  is  related  to  internal 
friction.  On  the  basis  of  the  linearity  of  irreversible  - 
thermion,  we  established  a  general  theory  of  linear  inter¬ 
nal  friction.  We  investigated  further  the  internal 
friction  theory  of  metals  in  both  ordered  and'  disordered 
states.  Research  was  also  'done  on  the  Internal  friction 
theory  of  carbon  atoms  in  face-centered  alloys. 
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Statistical  physics  has  also  heen  unSer  develop¬ 
ment  ^  ¥e  have  established  the  method  for  calculating 
the  free  energy  of  the  binary  solid  solution  configurat¬ 
ion  and  the  expansion  of '  the  temperature  reciprocal  of 
the  free  energy  of  the  face-centered  cubic  solid  solu¬ 
tion, 

¥e  also  Investigated  the  theory  of  "yung  blen" 
/“variably  viscosity  in  the  study  of  fliiids, 

2,  Solid-state  physics:'  In  the  past  decade 
considerable  progress  has  been  achieved  In  jnany  important 
areas  of  solid-state  physics. 

Semiconductor  pihysics  Is  a'  new  branch  of  scientific 
res'earch.  After  liberation  the  party  and  the  government 
greatly  emphasized  its  deverdpment.  Not  long  after  the 
founding  of  new  Chliaa,  several  semiconductor  plants  were 
built  and  the  foundations  of  semiconductor  research 
were  established  simultaneously  at  various  scientific  - 
research  Institutes,  During  the  first  period,  we  con¬ 
centrated  on  rectifiers  and  photosensitive  resistors. 

In  1956',  we  started  to  purify  germanium,  trying'  zone 
purification  and  the  production  of  single  crystals. 

5'inally  we  could  produce  single  germanium  crystals'. 

Later  we  used  material  produced  In  China  for  manufac¬ 
turing  semiconductor  Items  such  as  Intermedia te-fi*equency 
trlodes,  germanium  point-contact  diodes,  and  germanium 
bond  diodes , 

The  production  of  semiconductor  parts  promoted 
research  In  semiconductor  electronics.  At  the  end  of 
195T,  techniques  of  measuring  various  characteristics' 
of  semiconductors  were  established,  ¥e  also  investigated 
the  effect  of  surface  combination  velocity  upon  the  dis¬ 
tribution  of  the  germanium  photoconductivity  spectrum. 

On  this  basis  we  established  the  technique  of  determin¬ 
ing  surface  combination  velocity.  During  the  great  leap 
forward  of  1958,  many  research  units  in  the  count3?y 
began  to  purify  germanium  and  silicon,  thus  making  possi¬ 
ble  the  experimental  production  of  various  semiconductor 
tubes  on  a  large  scale.  Quality  of  the  products  was 
Improved  and  the  cut  off  frequency  was  raised  from 
several  megacycles  to  several  hundred  megacyclesv 
Concerning  the  production  of  semiconductor  photo-# 
and  heat-sensltlve  electronic  parts,  many  productictt 
units  In'  the  nation  have  been  trying  out  the  prtsduct- 
ion  of  various  types  of  photosensitive -and  heat-sensltlve 
resistors.  Some  of  them  are  In' large-scale  production. 
Some  units  have  experimentally  manufactured  semiconductor- 
thermo-couple  electric  generators  with  capaclt3.es  from 
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two  to  ten  watts.  The  production  of  semiconductor 
electronic  parts  helps  expedite  the  development  of  new 
techniques'  In  China, 

Regarding"  metallic  physics,  workers  In  physics 
In  China  are  greatly  intere'sted  In  Internal  friction 
problems  within  metals  and  alloys.  We  have  doiie  muen 
research  on  problems  of  diffusion  and  precipitation  of 
carbon  and  nitrogen  atom's  in  steel,  and  have  determpied 
the  Internal  friction  peak  caused  by  the  prec5.pitatlon 
process.  On  this  basis  we  tried'  to  explain  the  cause 
of  "Ian”  /FeflnedT  brittleness  and  tempering  brittleness 
of  steel.  In  tHe  research  on  Internal  friction,  our 
scientists  have  different  viewpoints  as  to  the  structt^e 
of  internal  friction  caused  by  carbon  diffusion  in  hus 
body  steel  and  In  face -centered  cubic  nickel,  Doubt’*^ 
less  further  discussion  of  this  problem  may  help  ex- 
plain  the  cause' of  the  small  diffusion  of  carbon  a-oms, 
alloy  elements  and  "Kung  Wei”  ^space  gaps^  in  crystal 
with  closely  spaced  atoms  j  the  solution  of  this 
problem  may  help  explain  the  transformation  of 
^*Aus”  body  during  the  heat  treatment  of  steel‘'and  iron. 
Concerning  the  problem  of  change  of  phase  of 
we  have  Investigated  the  effect  of  decomposition  of  bne 
"Aus”  body  In  boron  steel  upon  the  nuclear'  formation  and 
the  growth  of  "Chu  Kwang  Tl’'  /“luminous  bead  body /, 

We  have  also  studied  the  relationship  between  the  type 
of  carbide  and  the  percentage  conposltlon  of  alloy  during 
the  initial  formation  stage  of  the  ”Chu  Kwang  T1  ^ 
chromium  steel.  Systematic  researches  were  n^de  in 
techniques  for  removing  the  residue  of  the  AXIS  body 
after  the  quenching  and'  fire  treatment  of  high-speed-- 
steel.  Regarding  general  deformation,  we  have  Inves* 
tlgated  problems  for  single  alumlnixm  crystals,  More- 
over,  we*  did  some  work  in  metal  structures*  Since  the 
great  leap  forward,  we  Have  obtained  best  results  In  the 
study  of  crystal  orientation  of'  silicon  steel  plates. 

We'  are  able  to  produce'  in  laboratories  slllcon=^steel  - 
plates  wlth--90^  orientated  crystals  and  cublc-struct- 
tire  silicon-steel  plates  with  a  high'  degree  of  crystal 
orientation,  a  recent  international  achievement , 
Researches  on  materials  needed  for  new  te'chhology  such  . 
as  high -temperature  alloys,  metallic  china  and  metallic 
”Tu' Tseng"  /poln^  have  been  considered  primarily  Imp¬ 
ortant  ,  Recently,  for  the  Iron-tungsten-sillcon  system, 
the  scientific  workers  set  up  the  parallel  phase  diagrams 
and  investigated  heat  resistance,  oxidation,  protective 
method,  alloy  element  diffusion,  creep,  and  grind  re- 
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sistance.  In  approaching  these  problems  collective 
manpower  was  applied.  The  result  proved  fruitful. 

In  connection  with  the  study  of  magnetism,  afvex 
liberation  we  studied  the  heat  treatment  of  silicon  steel 
plates  and  the  relationship  between  heat  treatment  and 
the  alloy  properties  of  aluminum,  nickel  °obaI^ 

We  also  measured,  at  different  temperature,  the  ^gnetlsm 
of  alloys  belonging  to  the  iron,  nickel  and  aluminum 
group.  The  success  in  this  enabled  us  to  understand 
the  causes  of  coerclvlty  and  the  structure  of  alloys  at 
different  stages  of  precipitation.  Moreover,  our  spe¬ 
cialists  in  magnetism  investigated  the  structifi’e  and 
magnetism  of  various  "Po  Mo"  JT  interstitial  7  alloys 
produced  in  China,  The  temperature  at  which  the  cubic 
structure  of  "Po  Mo"  alloy  contains  50  percent  nickel 
was  determined.  We  have  been  producing  ferrite  for  nak- 
ing  high-frequency  magnetic  core  and  microwave  spare  - 
parts.  We  have  improved  in  different  degrees  the  qmll- 
tles  of  various  products,  '  In  connection  with  the  theory 
of  magnetism,  we'  used  the  wave  functions  to  calculate 
the  rate  of  diamagnetism  of  atoms  or  ions  with  2  s 
and  2  p  electrons,  to'  discuss  the  approximation  solutions 
of  spin  wave  th'eory,  and  to  explain  the  antisymmetric 
state'  of  the  peak  of  the  domain  boundary  displacement 


resonance,  _ 

Regarding  the  study  of  light  emission  of  solid 
bodies,  after  liberation  we  'Started  research  in  field 
emission  of  light,  putting  main  emphasis  on  light- 
emitting  nraterlals  in  neon  tube's -and  phosphorescent 
materials  are  sensitive  to  infra-red,"  But  rapid  develop' 
ment  of  this  field  began  only  last  year.  This  year 
th'e  research  in  photo -emission  has  been  extended  to  re¬ 
search  in  long-range  light  emission,  electrode  ll^t 
emission  and  field  emission  of  light.  At  present  there 
exist  almost  one  hundred  units  doing'  research  on 
producing  the  above-mentioned  materials.  The  highest 
efficiency  obtained  with  field  light-emission  products 
is  IT-Timiens/watt ,  Some  sampl'd  products  of j, long-range 
light^mlssion  materials  maintain  a  2  X  10“  .. 

te-er-bu"  7~name  of  scientist /  light  standard  after 
emitting  light  for  13  hours.  “We  also  analyzed  the  heat- 
light  emission  curve,  -  ' 

The  development  of  X-ray  crystal' analyst's  has 
become  popular  in  the  past  decade.  X-ray  crystal  analy¬ 
sis  laboratories  have  been'  established  in  physics,  che¬ 
mistry,  mineral,  and  silicate  research  orgaiis  and  uni¬ 
versities,  Work  in  this  field  during  the  last  few  years 
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can  bs  divided  into  three  types.  The  first' tsTpe  is 
related  to  phase  analysis.  The  objects  of  analysis 
Include  minerals,  industrial  products  and  by-products 
of  chemical  reactions.  The  secoftd  type  is  related 
to  the  investigation  of  phase  changes  of  metals,  alloys, 
and  nohmetals  and  chemical'  equilibrium.  The  third  tj^pe 
is  related  to  the  structural  measurement  of  unknown  ' 

Includes  research  on  the  structural  Change 
if  phase  of  crystals  of  the  aluminium,  copper  and 
nicKel  family.  These  researches  reveal  a  different  ' 
concept  of  structural  changes  in  the  single-phase  area 
rti.  alloys,  and  they  al'so  supply  satisfactory  explanations 
Ox  these  structural  changes.  Analysis  of  the  crystal 
structure  of  tetraphosphorlc'  trlsulfldfe,  2'  seleneous 
acid  3  hydrogen  sodium  "Pu  Tao  Shih"  was  made, 

.u,  great  leap  forward  last  year,  we  have 

een  able  to  handle  the  technique  to  produce  various 
crj»'stals,  Iftider  the  piezoelectric  quartz  category, 

P^f^hce  sodium  potassium  tartrate,  ammonium 
oipnosphate,  potassium  tartrate  and  dlamlno  ethylene  - 
tartrate.  Ruby  is  produced  on  a  large  scale.  The  cul- 
0  vat ion  of  paramagnetic  single  crystals  has  been  suCcess- 

optics,  such'  as  alkali  metal 
their  compound  crystals',  have  been  produced, 
produced  some  scintillating  crystals.  All 
>nese  achievements  have  established  the  foundation  of 
crystal  research  in  China. 


low-tempferature  physics,  we  have  es- 
liquid  hydrogen  systems  *' 
£®"  years.  Since  the  great  leap  forward, 
^■e  have  established  the  liquid  helium  system  and  are  able 
liquid  helium.  The  ability  to  handle  all 
f  techniques  provides  highly  favorable  condition's  for 
,-ne  establishment  of  low-temperature  physics'  in  Chltta, 

^ «  High-pressure  physics  research  was  started  last 
y^ar.  We  have  installed  facilities  for  work  at  30,000 
a ;,i.uospheres  although  the  work  has  Just  been  started. 

3.  Spectroscopy;  After  liberation,  the  use 
spectroscopy  In  China  become  popular.  The  develop- 
4/1°^  emission  spectrum  analysis  has  been  especially 

emission  spectrum  analysis  is  a  popular  tool 
<.ppiiefl  in  the  steel  Industry,  the  nonferrous  industry, 
production  industry,  and  the  geology  and 

analyzing  minerals,  a'  practical 
analysis  system  has  been  established, 
xhe  technique  to  determine  the  "Da  How  ^literal  trans¬ 
lation;  large  number_y  elements  of  the  earth’s  surface 
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auantitatJ-vely  has  been  developed,  hence  greatly 
Increasing  the  efficiency  of  analysis,  ¥e  also  utilize 
the  light  intensity  of  flame  to  analyze  excitable  ele-‘ 
ments.  The  conditions  under  which  we  determine  the  small 
(luantity  of  metals  in  minerals  have  been  Investigated 
and  the  standard  of  the  analysis  technique  has  been 
raised.  Regarding  the  analysis  of  steel  and  nonferrous 
metals,  we  investigated  the  effects  of  grain  structure 
and  coexisting  elements  by  spectrim  analysis  and  we 
also  studied  the  method  for  analyzing  new  products  to 
increase  the  sensitivity  of  analysis.  The  result'  of 
researches  suggested  an  effective  method  to  eliminate 
the  undesirable  effects  under  certain  conditions. 

Experimental  production  of  photoelectric* inst¬ 
ruments  and  research'  on  excited  light  sources  havfe  been 
carried  out  in  the  last  few  years.  Improvement  has  been 
made'  in  originally  produced  light  sources  to  satisfy 
certain  Work  requirements.  Experiments  were  made  to 
produce  a  new  type  of  light  soufce.  Our  initial  success 
is  the  production  of  multlpl'e-capaclty  excited  light 
sources  and  double  electrl'c-arc  light  sources.  In  the 
investigation  of  the  excitation  of  light  'sources  and  the 
evaporation  problem,  we  have  re'cehtly  measured  the  spa-co 
distribution  of  various  basic  parameters  of  equlvaient- 
lon  areas  of  the  d,  c,  electric  arc,  "Also,  we  have 
used  the  CN  band  to  measure  the  temperature  of  the 
carbon  arc.  In  the  study  of  the  existence  of  self- 
absorption'  and  the  relationship  between  the  spectral 
Intensity  and  the  density  of  matter,  we  proved  the  linear 
relationship  between  the  slope  of  the  calibration  curve 
and  the  logarithmic  value  of  the  density  of  matter. 

On  the  ba'sls  of  this' we  derived  the  parabolic  equation 
which  is  ah  approximation  of  the  relationship  between 
the  spectral  Intensity  ahd  the  density  of  matter. 
Regarding  the  experimental  produ'ctlon  of  photoelectric 
recording  Instruments,  we  have  made  the  Integral  doublet 
condenser  Installed  In  the  ISP-51  spectrograph  and  the 
fixed  photo-electric  set  Installed  in  the  medium  size 
spectrograph. 

Work  On  the  molecular  spectrum  has  been'  in  progress 
in  recent  years.  Regarding  the  molecular  vibration 
spectrum,  we  have  investigated  the  functlonal'relatlon- 
shlp  between  the  intensity  of  the  combined  scattering 
spectrum  and  the  excitation  causes  and  the  arrangement 
of  Instruments,  On  the  basis  of  this,  vfe  can  use  the 
spectrum  analysis  method  lil  low-bolllng-polnt  petroleum 
distillation  processes.  Later  we  extended  the  scope  of 
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■boiling-point  distillation  analysis.  In  studying  the 
polarization  of  the  combined  scattering  spectrum  of 
Rochelle  salt,  we  proved  that  the  so-called  "short" 
hydrogen  bond  did  not  exist  in  this  type  of  piezo 
electric  quartz.  The  most  rapid  development  in  vibra¬ 
tion  spectra  is  the  infra-red  absorption  spectrum. 

Since'  1958,  over  ten  infra-red  absorption  spectrum 
laboratories  have  been  established.  In  the  analysis  of 
hydrocarbons,  we  have  established  spectrum-comparison 
methods  for  analysis  of  single  elements  and  groups  of 
elements.  By  utilizing  the  absolute  Intensity  of 
absorption,  we  carried  out  numerical  calculation  of 
several  simple  systems  such  as  CH2  and  Cho,  The  result 
conforms  well  to  the  actual  situation.  At  the  initial 
stage,  we  have'  obtained  significant  results  :  •  in  struct¬ 
ural  analysis  and  quantitative  analysis  of  material  of 
Kao  Pen  Tsi"  £"  high  mo-lecule  or  welght_7. 

Chemists  and  bio-chemi'sts  in  recent  years  have 
generally  adopted  the  molecular  electro -spectrum  fd 
investigate  the  structure  of  various  organic  substances 
and  some  theoretical'  problems  such  as  the  structure  of 
'Dien  Pen  Tuan"  ^starch  lump_7'  and  its  iodine  compound. 
The  position  of  ^e  spectrum  as  calculated  from  theory 
approximates  well  the  result  of  actual  observations. 
bTien  working  on  the  electron  transfer  spectrum  of  aroma¬ 
tic  substances  and  oxides,  we  measured  the  ionization 
potential  of  various  compounds,  ¥e  have  analyzed  more 
than  fifty  inorganic  elements  by  color  comparison  me¬ 
thods  and  the  methods  are  being  improved  in  different 
degrees.  In  the  analysis  of  rare-earth  elements, 
besides  attaining  success  in  analyzing  various  kinds  of 
rare-earth  elements,  we  also  investigated  the  effects 
of  molecular  extinction  coefficients  upon  the  parameters 
of  the  Instruments,  This  may  enable  us  to  simplify  the 
process  of  analysis. 

Research  on  the  microwave  spectrum  has  Just  begun 
in  China, 

4,  Electronics:  After  several"  years  of  hard 

work,  we  have  established  certain  foundations  in  this' 
field.  We  have  started  research  in  both  the  theory  and 
techniques  of  microwaves.  Now  the  standard  of  theory 
and  technique  in  microwaves  has  been  raised.  We"  are 
able  to  produce  many  electronic  parts  and  microwave 
facilities.'  ■  ■ 

Researches  in  radlo'broadcastlng  are  highly 
Important  in  both  theory  and  practice.  We  have  establish 
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6(3  reasonably  distrlbute<3  stations  for  observation  of 
the  ionosphere.  This  not  only  enables  us  to‘  carry  out 
the  vertical  measurement'  of  the  ionosphere  at  its 
effective  altltu(3e,  but  also  It  furnishes  the  basis'  for 
inferring  the  frequency'  of  shortwave  ra<3io  communication 
an(3  satisfies  the  general  research  requirements,  Re- 
gar(3ing  the  theoretical  aspects  of  the  ionosphere,  we 
investigated  the  dlsturbanc'e  of  the  ionosphere,  the  - 
propagation  problem  of  forward  scattering  in  the  iono¬ 
sphere  and  troposphere,  and  the  deduction  of  the  field 
Intensity  equation'  of  the  penumbra  region.  Before 
liberation,  antenna  work  was  considered  very  Important, 
Since  liberation  our  antenna  development  has  been  very 
rapid. 

Regarding  electronic  circuits, "  research  has  put 
great  emphasis  on  the  production  of  various  kinds  of 
required  electronic  instruments  for,  e‘,g,,  electro-' 
physlologlca-1  research  and  atomic  research.  Since  auto¬ 
matic  plate -amplitude  modulation  used  in  radio  transmi¬ 
tters  has  proved  effective  in'  saving  power  at  sound 
frequencies,  it  has  been  generally  used  for  medltim- 
wave  broadcasting.  The  corresponding  theories  have 
also  been  well  developed.  Because  of  the  urgent  needs 
in' atomic  energy',  electronic  computers,'  .  multiple- 
channel  communication  and  other  technical  and  sciehtlflc 
requirements,  pulsation  technique  has  developed  rapidl3r. 
¥e  have  succeeded  devising  in'  trigger  scanning  circuits 
suitable  for  atomic  research' and  a  linear  ve'ry  slow 
‘Scanning  circuit  which  generates  a  voltage  wave,  ¥e  are 
also  doing'  research  on  rapid  pulse  techniques.  Since 
1956, ‘  research  on  crystal  tube  circuits  has  been  develop¬ 
ing  rapidly,'  On  the  one  hand  we  have  established  ex¬ 
perimental  facilities  for  crystal  tubes  and  on  the  Other, 
we  have  been  designing  circuits  and  doing  theoretical 
analysis.  -  - 

As  to  the  manufacturing  of  electronic  part's,  we 
have  successfully  manxifactured  jnany  types  of  ultra  high- 
frequency'  tubes  and  other  kinds  of  electronic  items  in 
recent  years.  Some  theoretical  problems  have  been 
studied.' 

Cathode  theories  have' been  under  development  in 
recent  years.  Research  on  cathodes  has  been  carrled-out. 
We  suggested  the  use  of  a  simple  cathode  made  of  com¬ 
pressed  barium  and  tungsten.  It  is  comparable  to  any 
other  foreign  products  'in  traaismisslon,  evaporation, 
poisoning,  secondary  transmission  coefficient,  and 
lifetime. 
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Regarding  electro-optics,  we  have  done  work  on 
the  theory  of  "Hsiang  Cha"  /'image  dlfference_7,  includ¬ 
ing  a'  study  of  the  effect  of  the  distribution  of  the 
Initial  velocity  of  electrons  upcn  the'  image  quality 
related  to  the  electron-emission-optical  system.  It 
also  includes  the  study  of  the  double  symmetric  electron 
lense,  and  the  "Hsiang  Cha"  theory  of  symmetric  electro^ 
optics' rotation  when  electric  charge  exists  in  space, ^ 
Works  already  completed  in  laboratories  Include  a  new" 
method  to  extract'  electron  buhdles  from  the  betatron  and 
the  design  of  an  automatic  scanning  Instrument  for 
electron  locus.  In  1958  we  manufactured  our  first 
electron  microscope, 

5.  Sound:  Several  years  ago  we  started  research 

in  sound.  The  development  has  been  evident  especially 
since  the  great  leap  forward  3.n'  1958,  The  most  rapid 
development  has  been  the  application  of  siroersonlc 
techniques.  We  have  produced  various  kinds  of  super¬ 
sonic  instrttoients  such  as  a  field  geological  detection 
Instrument  and  the  "Chla  Kung  Chi”  /"work  machine/. 

Their  applications  have  been  urged.  In  the  same  period,, 
we  car'ried  out  research  on  the  theories  of  sound  wave 
propagation  and  supersonic  wave  propagation.  The  de¬ 
terminations  of  the  absorption  of  audible  frequencies  in 
air  and  the  effect  of  temperature  upon  it  were  included 
in  this  research.  We  also  worked  on  problems  of  sound 
absorption  in  liquids  and  its  velocity  in  liquids.  We 
have  been  successful  In  using  strong  sound  to  pi^duce  - 
an  emulsoid  collecting" substance  for  ”Pu  Suan  /float¬ 
ation  selected^/  minerals. 

We  also  studied  noise  control,  OUr  scientists 
surveyed  the  noise  distribution  of  several  factories 
and  made  a  frequency  spectrum"analysls.  Prom  this  we 
may  develop  methods  to  eliminate  noise.  Also',  we 
did  research  on  sound  frequency  reduction  materials, 
soxind  insulation  structures  and  sound  absorption  struct¬ 
ures. 

For  solving  the  acoustic  problems  of  big  building, 
in'  1958  our  scientists  carried  out  surveys  on  soxmd 
qualities  of  building,  sound  effect's  of  performers, 
noise,  and  echoes,  and  established  a  sound  quality  index 
and  an  index  for  electi*o-acoustlcal  systems.  Experimental 
model  techniques  have  been  established,  such  that  With 
a  model  l/4o  the  size  of  the  acttial  structure  we  can 
carry  out  a  series  of  surveys.  By  using  the  g'eometrlc 
techniques  to  study'  sound,  we  theoretically  analyzed  the 
distribution  and  changing  conditions  of  sound.  By 
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comparison  with  actual  situations,  we  fo'ond  the  results 

can  he  ^®^J^^^g^^^3^Qjj^*Q_acoustics,  the  electrb-acou-stic 

instrument  industry  is  being  established.  We  can  pro~ 
duce  high-quality  loud  speakers,  high-quality  conaens^x 
and  dynamic  microphones. 


•  In  a  word,  comoared  with  the  incomplete  and  weak 

foundation  of  the  work  In  physics  leant , 

new  development  of  the  past  decade  is  hxg  ^  Her^^' 

We  have  educated  a  great  number  of  f lo^achieve' 

we  must  mention  the  reason  we  have  been  able  to  achieve 
such  obvious  success  in  physics  in  such  a  shoxt  perioo. 
?hrsovlet  Union  and  other  brother  countries  ®  Sl^en 
us  valuable  assistance.  However,  some 
and  some  boundary  scientific  -un  , 

explored  in  our  country  and  are  to  oh 

The  application  of  the  methods  of  phjslcs  , 

in  oth?r  sciences  should  be  and^ 

existing  foundations  should  be 

Imoroved  Special  attention  must  slven  to  J“®  ^P-^“ 

SpanlioA  o/sclent if ic  fields  f  ^^"eibpmLt , 

construction  and  significant  to  “®gsga?ch 

We  believe  that  in  the  hear  future 

In  China  can  march  forward  together  g-ung 

progressive  countries  of  the  world,  and  will  be  able  t. 
contribute  more  to  our  national  construction. 
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